To define racial similarities and differences in mobility among community-dwelling older adults and to identify predictors of mobility change.
M
obility is a complex function reflecting multiple domains of activity 1 and may be the most important functional ability required to maintain social roles and pursuits among older adults. 2 Mobility problems have been identified as the most common domain of disability in older men and women. [3] [4] [5] Mobility restriction affects quality of life, independent living, and personal autonomy, and increases both formal and informal care needs. 1, 6, 7 Studies have identified disparities between older African Americans and whites in functional ability and physical performance, 8 -15 but the underlying causes have not been established. Higher rates of disabling conditions, economic disadvantage, inadequate access to health care, and social factors potentially contribute to this disparity. Seeman et al. 16 found that older African Americans were more likely than whites to show both improvement and decline in measures of physical performance; however, the limited number of African Americans in most prospective studies has made it difficult to assess racial differences in predictors of function. Prospective studies are needed to identify modifiable risk factors for functional loss and to understand the causes for disparities in function for older African Americans and whites. Such data are also needed to guide the development of interventions to eliminate racial differences. Life-space is a spatial measure of mobility describing the area through which a person moves over a specified time period. 6, 7, [17] [18] [19] [20] A life-space assessment incorporating where a person goes, the frequency of going there, and the need for assistance, can be used to define the full continuum and changes in mobility among community-dwelling older adults and provides a method to evaluate the impact of sociodemographic factors, diseases, geriatric syndromes, neuropsychological factors, and health behaviors on mobility change. We hypothesize that changes in life-space mobility precede adverse health outcomes such as nursing home placement and death ( Fig. 1) . 18 Life-space reflects the person-environment relationship, permitting assessment of the effect of sociodemographic and community-level characteristics on mobility. Diseases, geriatric syndromes, and neuropsychological conditions occur in the context of sociodemographic factors and may lead to declines in physical performance and thereby reduce life-space. However, health behaviors may modify the impact of these factors on life-space. Life-space has been shown to correlate with measures of physical and mental health, including physical performance, activities of daily living (ADL), instrumental activities of daily living (IADL) depression, self-reported health, and the number of comorbid conditions. The University of Alabama at Birmingham (UAB) Study of Aging is a prospective, observational study of 1,000 community-dwelling older adults designed to understand subject-specific factors predisposing older adults to mobility loss and racial differences in mobility changes associated with aging. This article describes racial disparities in lifespace mobility and health status observed at baseline (in-home assessments completed between 1999 and 2001) and predictors of life-space and life-space change for African Americans and whites over 18 months.
METHODS

Subject Recruitment
Subjects were participants in the UAB Study of Aging, a population-based, prospective, observational study of community-dwelling older adults. Subjects were a random sample of Medicare beneficiaries age 65 and older living in central Alabama, selected from a list of Medicare beneficiaries provided by the Centers for Medicare and Medicaid Services (CMS) and stratified by county, race, and gender. Two counties were classified as urban and three counties as rural. 21 This study oversampled African Americans, males, and rural residents to provide a balanced sample in terms of race, gender, and urban-rural residence. The study protocol was approved by the UAB Institutional Review Board. We mailed 3,100 persons a letter signed by the CMS administrator to explain the purpose of the study and to give them a toll-free number to call if they did not want to be contacted. Ten days after these letters were mailed, we began contacting potential subjects by telephone to arrange an in-home assessment. Up to 10 calls were made at different times and on different days over a 6-week period to schedule the in-home assessment.
We were unable to contact 451 (14.5%) potential subjects; 362 (11.7%) were not contacted because the recruitment goal of 1,000 subjects was reached before an appointment for an in-home assessment could be made; and we learned that 101 (3.2%) of persons listed on the Medicare beneficiary list were dead when we attempted to call them. Of 2,186 persons contacted to arrange in-home assessments, 1,143 (52.3%) refused and 43 (2.0%) were ineligible because the subject did not live in one of the five study counties, was under the age of 65, or was unable to communicate on the telephone to make arrangements for the in-home assessment. Thus, 1,000 subjects underwent a baseline in-home assessment.
In-home interviews lasting approximately 2 hours were conducted by trained interviewers after subjects signed informed consents. Telephone follow-up interviews to assess life-space were conducted at 6-month intervals; proxy responses were included. This analysis uses data available through the 18-month follow-up telephone interview.
Study Variables
Life-Space Mobility. The UAB Study of Aging Life-Space Assessment (LSA) measures mobility based on the distance through which a person reports moving during the 4 weeks preceding the assessment. 7, 18 Questions establish movement to specific life-space levels ranging from within one's dwelling to beyond one's town. Frequency of movement and use of assistance (from equipment or persons) are assessed. Life-space levels were assessed by asking: "During the past 4 weeks, have you 1) been to other rooms of your home besides the room where you sleep; 2) been to an area outside your home such as your porch, deck, or patio, hallway of an apartment building, or garage; 3) been to places in your neighborhood other than your own yard or apartment building; 4) been to places outside your neighborhood, but within your town; and 5) been to places outside your town?" For each life-space level, persons were asked how many days within a week they attained that level and whether they needed help from another person or from assistive devices to move to that level. A life-space composite score (LS-C) was calculated based upon the life-space level, the degree of independence in achieving each level, and the frequency of attaining each level. Values were computed for each life-space level by multiplying the level (1 to 5), the degree of independence (2 if independent, i.e., no assistance from persons or equipment was reported; 1.5 if equipment was used; or 1 if personal assistance was reported), and the frequency of attainment (1 = less than once a week; 2 = one to three times a week; 3 = four to six times a week; and 4 = daily). The level-specific values were summed. LS-C scores ranged from 0 to 120 with higher levels representing greater mobility. (For a copy of the LSA, please contact the authors).
Change in life-space between the baseline interview and the 18-month follow-up interview was calculated by subtracting the baseline score from the follow-up score. A positive change score indicated an increase in life-space, while a negative change score indicated a decline. Although individuals may vary in how they define distances between specific life-space levels, these definitions are consistent between interviews for a specific participant. 18 For purposes of comparison, the proportion of participants who experienced a change of 10 or more points in the life-space score was determined for both African American and white study participants.
Sociodemographic Variables. Age, gender, race, marital status, education, and income were self-reported. Total combined family income before taxes was reported in 9 categories (less than $5,000 through $50,000 or more).
Responses indicating perceived income adequacy ("All things considered, would you say your income is not enough to make ends meet; gives you just enough to get by on; keeps you comfortable, but permits no luxuries; or allows you to do more or less what you want?") were used to define an income category for persons with missing responses to reported income. These responses corresponded to income categories of $5,000 to $7,999, $8,000 to $11,999, $16,000 to $19,999, and $30,000 to $39,999, respectively. Education was categorized as 1 = completed 6th grade or less; 2 = completed 7th through 11th grade; 3 = completed high school or General Educational Development Test; 4 = any higher education. Transportation resources were assessed by asking, "Over the past 4 weeks, have you had any difficulty getting transportation to where you want to go?" and "Do you limit your activities because you don't have transportation?" Persons responding positively to either question were defined as having transportation difficulty. The 4-item AIMS2 social support subscale was used 22 ; scores in the lowest quintile were defined as low social support.
Medical History. At baseline, participants were asked to report physician diagnoses from a listing of diseases and conditions, hypothesized to be associated with mobility limitation based on the literature 23 and unpublished analyses of the Statewide Survey of Alabama's Elderly (1986 -1987) 24 (see Table 1 ). In addition, participants were asked to show Heart failure 63 (14) 44 (10) .049 Cardiac arrhythmia 42 (9) 78 (17 COPD, chronic obstructive pulmonary disease. Table 1 . Continued the interviewer all prescription medications used at the time of the in-home assessment, and to indicate whether they were on any medications for the diseases they reported.
Questionnaires were sent to the physician (or clinic) reported as the primary source of care to verify diagnoses. Discharge summaries of the most recent hospitalization were requested if subjects had been hospitalized in the previous 3 years. Diagnoses were considered verified if the participant reported the diagnosis and also reported currently using a medication to treat the disease (e.g., insulin for diabetes mellitus), or if the diagnosis was confirmed by the physician questionnaire or by a review of a hospital discharge summary. Only verified diagnoses were defined as present for purposes of analyses.
Geriatric Syndromes. The presence of geriatric syndromes was defined by participant self-reports because these conditions are frequently underreported to physicians. Persons were asked whether they had fallen in the past year. Problems with balance, dizziness, and fainting were assessed. Urinary incontinence was assessed by asking subjects whether they "leaked even a very small amount of urine" in the past year and "how much urine do you leak?" Severity of urinary incontinence ranged from 0 = none, 1 = drop or two, 2 = enough to dampen undergarments, and 3 = enough to wet outer clothing. Constipation was categorized as 0 = never, 1 = less than one time a month, 2 = one or more times a month, 3 = one or more times a week, and 4 = daily.
Pain was ascertained by asking participants, "How frequently over the past 4 weeks have you experienced pain?" Severity of pain was assessed using standardized descriptors. 23, 25 An ordinal variable for pain was created with no pain = 0; annoying or uncomfortable pain occurring three or fewer times per week = 1; dreadful or agonizing pain occurring three or fewer times per week = 2; annoying or uncomfortable pain occurring four or more times per week = 3; and dreadful or agonizing pain occurring four or more times per week = 4. Poor visual acuity was defined using the Bailey-Lovie Chart. 26 Acuity was tested in the best available light within a person's home. Poor vision was defined as vision 20/180 or worse wearing corrective lenses. Persons with missing visual acuity data were assigned a vision category based on questions from the Visual Function Questionnaire ( VFQ 25). 27 Subject reports of poor hearing or deafness even when using aids defined poor hearing.
Diet and Weight. Persons reporting fair or poor appetite were defined as having a poor appetite. Unexplained weight loss was defined as reported loss of 10 or more pounds in the year before the interview not explained by dieting, exercise, surgery, illness, or medication. Participants were weighed on a floor model scale if they were able to stand unassisted. Height was measured using a folding yard measure. Body mass index (BMI) was calculated from these measures and persons were classified as overweight if BMI was greater than 30 and underweight if less than 20. Midarm circumference and knee height were used to estimate BMI 28 for persons unable to stand.
Neuropsychological Factors. A clock-drawing task, CLOX, 29, 30 was used to evaluate cognitive function as it is less related to education than other measures. The Geriatric Depression Scale (the 15-item short form, GDS) 31 assessed symptoms of depression. The 5-item AIMS2 anxiety subscale was used to identify persons with high anxiety (the highest quintile). 22 Self-efficacy was evaluated by questions about limiting activities due to fear of falling, car crashes, or being attacked.
Health Behaviors. Persons were asked about the number of meals eaten per day. Persons eating fewer than 2 meals a day or irregularly were classified as having irregular meals. Current alcohol use was classified as not drinking, drinking fewer than 6 drinks/week, or 6 or more/week. A history of pack years was calculated from the number of years and number of cigarettes a person had smoked. Leisuretime physical activity was defined in terms of kilocalories expended per week using the activity assessment instrument of the Cardiovascular Health Study. 32 Persons were asked about activities they had done in the past year such as walking for exercise, doing moderately strenuous household chores, outside tasks such as mowing the lawn or gardening, exercise programs, and other recreational activities. Persons were asked about the average amount of time spent in these activities over the year and how often each activity had been performed in the past 2 weeks. Ordinal categories of physical activity level were defined with 0 = none, 1 = 1-400 kcal/week; 2 = 401-1,000 kcal/week; 3 = 1,001-1,800 kcal/week, and 4 = 1,801+ kcal/week.
Health Care Utilization Variables. Study subjects were asked whether they had a doctor that they usually saw for their general health care, when they were last seen for any medical care, and the number of times they saw any doctor in the previous year. We asked them to show all prescription medications used at the time of the baseline interview.
Statistical Procedures
Descriptive statistics and χ 2 tests were used to compare persons interviewed at 18 months with those who had died and who were not contacted at the 18-month followup interview and to compare the characteristics of African Americans and whites. Spearman ρ correlations of lifespace with measures of physical function, ADL, and IADL difficulty were calculated to validate the life-space measure for African Americans and whites separately. Subjects who reported typical declines in life-space were identified to describe reasons for observed declines in life-space. Bivariate partial correlations (controlling for baseline life-space) were used to identify potential predictors of 18-month LS-C scores. A hierarchal approach was used to develop multivariate, linear regression models predicting 18-month LS-C for African Americans and whites separately to test the hypothesis that independent predictors of life-space mobility would differ. Because we hypothesized that life-space change would occur in the context of a relatively constant sociodemographic status (Fig. 1) , the first step in model development involved entering all sociodemographic variables. These variables were retained in all subsequent steps whether they remained significant or not.
We hypothesized that life-space change would be predicted by variables from 4 categories: 1) verified diseases; 2) geriatric syndromes; 3) neuropsychological factors; and 4) health behaviors (Fig. 1) . Variables from these categories significantly associated ( P < .05) in bivariate partial correlations for either African Americans or whites were considered for inclusion in the multivariable, linear regression models. When two or more variables were obviously measuring the same construct or were strongly intercorrelated, only one of these was included in the model development.
All multivariate models controlled for all sociodemographic variables and for baseline composite life-space. At each subsequent step, variables were retained if they remained significant ( P < .05) at that step in either the model for African Americans or for whites. Thus, the final models identify independent and significant predictors of 18-month life-space for African Americans and whites separately, while adjusting and controlling for all the same variables.
Variables with negative β coefficients were associated with a decline in 18-month life-space. The magnitudes of the standardized coefficients reflect the relative strength of the associations among the predictive variables. SPSS ( Version Standard, 11.0.1, SPSS Inc., Chicago, Ill) was used for all analyses.
RESULTS
Baseline and 18-Month Interviews
Data from 18-month follow-up interviews were available for 905 persons. During this period 58 (5.8%) subjects died, and we were unable to ascertain the mobility status of 37 (3.9%) persons. Five of these 37 subjects (1 African American male, 1 African American female, 1 white male, and 2 white females) formally withdrew from the study. The 905 subjects for whom we had 18-month follow-up data were not significantly different by race but were more likely to be older, male, and have transportation difficulty than subjects who died, withdrew, or for whom 18-month followup data were missing. At the 18-month follow-up interview, 888 (98.2%) persons were living in the community and 17 were in a nursing home. Table 1 shows baseline characteristics of the 905 participants in this analysis by racial group. African American subjects were slightly older than whites (mean 75.8 vs. 74.6; P = .006). At baseline, 96.1% of subjects reported having a general care doctor. There were no racial differences in this variable or in the other measures of health care utilization.
Seventy-eight percent of subjects' doctors returned questionnaires verifying the presence or absence of medical diagnoses. Hospital discharge summaries were requested for 381 persons, and we received 75% of those requested. These hospital discharges provided disease verification information on 64 subjects for whom physician questionnaires were unavailable. Table 1 summarizes specific verified diseases by race.
Validating correlations of life-space and measures of physical function, ADL, and IADL difficulty were of similar magnitude and significance ( P < .05) for both African Americans and whites. Baseline and 18-month life-space also were correlated ( r = .69 for African Americans; r = .57 for whites; P < .001 for both).
Examples of Typical Life-Space Changes
Participants with baseline life-space scores between 54 and 57 were identified to illustrate 3-, 8-, and 10-point declines in life-space scores over the 18-month follow-up period. A 3-point decline in the life-space score was experienced by an 87-year-old African American woman who had begun to use a cane when she traveled within her neighborhood. An 8-point decline was noted for a 66-yearold African American male who previously used no equipment but at 18 months was using a cane at all levels of life-space. A 78-year-old white woman who traveled outside of town without equipment or help from another person at baseline, needed help from another person to travel within town and did not report ever leaving town at the 18-month follow-up interview. This resulted in a 10-point decline in her life-space score.
Racial Disparities in Life-Space and Life-Space Change over 18 Months
African-American subjects had significantly lower mean life-space levels both at baseline (57.0 ± standard deviation [SD] 24.5 vs. 72.7 ± SD 22.6) and after 18 months of follow-up (53.7 ± SD 24.5 vs. 64.9 ± SD 24.7) (Fig. 2) . Mean life-space score decreased by 3.2 among AfricanAmerican subjects and 7.8 among white subjects (Fig. 2) . White subjects were more likely to show a decrease of 10 or more in life-space score than African Americans ( P = .002; Fig. 2) . Figure 3 shows the distribution of life-space scores at baseline and at 18-month follow-up by race. Life-space scores showed a normal distribution for both AfricanAmerican and white subjects at both time points. The figure demonstrates that life-space scores generally shifted downward (to the left) for both African American and whites after 18 months of follow-up. Table 2 shows partial bivariate correlations (controlling for baseline life-space) of all sociodemographic variables with 18-month LS-C by race. Values are given for other statistically significant variables (verified diseases, geriatric syndromes, neuropsychological factors, and health behaviors) in bivariate partial correlations with 18-month lifespace. Correlations adjusted for baseline life-space levels define race-specific, potential predictors of life-space change over 18-months of follow-up. Negative coefficients suggest that candidate variables predicted a decline in life-space. Similarities in direction and magnitude are noted for nearly all variables. Table 3 shows the final models developed to predict 18-month life-space for African-American and white subjects. Despite bivariate similarities, there are different patterns of significant predictors for 18-month life-space.
DISCUSSION
This is the first study to document racial differences in life-space mobility among community-dwelling older African Americans and whites (Fig. 2) . This disparity in mobility was accompanied by evidence of older African Americans being disadvantaged in terms of income, education, and transportation availability (Table 1) . African Americans were also less likely to be married and to have leisure time physical activity, and more likely to have verified diagnoses of diabetes and dementia. Despite this, African Americans were less likely to report declines in life-space than whites and average life-space declines were smaller for African Americans than whites after 18 months of follow-up (Fig. 2) . While African Americans and whites both showed declines in average life-space, approximately one quarter of all subjects experienced increases in life-space during follow-up (Fig. 2) . Significant predictors of 18-month lifespace declines included older baseline age and diabetes for both African Americans and whites (Table 3) . However, the significance and relative importance of sociodemographic variables, specific diseases, geriatric syndromes, neuropsychological factors, and health behaviors as predictors of life-space changes generally differed by racial group.
In addition to age and diabetes, significant independent predictors of mobility loss for African-American participants included transportation difficulty, kidney disease, dementia, and Parkinson's disease. Significant predictors of declines in life-space for white, but not African-American, participants included low educational attainment, arthritis/gout, stroke, neuropathy, the number of depressive symptoms, and poor appetite. In addition, higher levels of reported leisure time physical activity were associated with significant increases in 18-month life-space levels for whites but not African Americans. Even though they did not reach statistical significance, the associations of nearly all predictor variables with life-space in the final multivariate models (Table 3) were in the same direction for both African Americans and whites.
The greater magnitude in life-space change observed in whites than in African Americans may reflect a "floor" effect in life-space scores for African Americans. Alternatively, this difference may be explained by a survival bias, with surviving African Americans having less vulnerability to functional decline than whites. Other explanations for racial differences in life-space mobility may include ageby-racial differences in susceptibilities to certain disabling diseases 33 ; cohort effects 34 ; cultural differences in response to disease throughout the life cycle 35, 36 ; and a lack of acculturation that may adversely affect health and functioning. 37 The association of race with a lower level of baseline life-space mobility may be explained by differences in socioeconomic status. 38 Although the 3-point average decline in the life-space score noted for African-American participants was somewhat smaller than the average 7.8-point decline observed for white participants, the data suggest that such changes in the LS-C reflect clinically meaningful transitions in mobility for community-dwelling older adults. For example, a 3-point decline in the LS-C identified a participant who started to use a cane to travel within her neighborhood over the 18-month period of follow-up. A 10-point decline in the LS-C was associated with beginning to have assistance from another person to go to town and totally stopping travel outside of town.
Previous studies have suggested that older African Americans have a higher prevalence of health problems than whites. 9 This study found that hypertension, diabetes, and glaucoma were more common among older African Americans than whites, but racial differences in patterns of comorbidity were complex. Some disabling diseases were more commonly reported in whites, such as myocardial infarction and osteoporosis (Table 1) . Such differentials in disease status may reflect true differences in disease prevalence, or could be due to access to diagnostic services. The older African Americans in this study may have suffered the long-term consequences of limited access to educational and health services in the southern United States. 9, 39 However, African Americans and whites reported similar degrees of health care utilization. Our prospective data are consistent with the hypothesis that modifiable risk factors may lead to life-space declines. Diagnosing and preventing complications of diabetes may be important for both African-American and white older adults. Increasing physical activity levels may be particularly important for maintaining or enhancing life-space over time. Interventions aimed at improving transportation access may be most important when attempting to enhance the mobility of older African Americans. Interventions may need to be targeted to educationally disadvantaged white older adults. Identification and treatment of depression may be particularly important to maintaining life-space mobility for older whites.
In addition to identification of potentially modifiable risk factors for mobility loss, our findings may help primary care providers to target older adults vulnerable to life-space declines who may benefit from a comprehensive geriatric assessment and the development of a treatment plan to address risk factors for functional decline. This study suggests that African-American older adults with a diagnosis of diabetes, kidney disease, Parkinson's disease, or dementia are one such high-risk group. Older white patients with low educational attainment, a diagnosis of arthritis, gout, stroke, neuropathy, or depression may benefit from such a comprehensive evaluation and treatment plan.
Other investigators suggest that racial differentials in function between African American and whites under the age of 75 may decline or even "crossover" with increasing age. 40 Longer-term follow-up is planned to see whether the slower and smaller declines in life-space observed among African Americans after 18-months of follow-up persist over time.
This study has a number of strengths including a racially balanced, population-based sample of communitydwelling older adults, its prospective follow-up, and use of a life-space assessment that detects both increases and decreases in mobility over a relatively short (18-month) period of follow-up. However, the smaller magnitude of lifespace change observed among African Americans lowered the power to detect predictors of life-space decline in this group. Although life-space mobility reflects individual, environmental, and community-level characteristics (Fig. 1) , identification of predictive factors was limited to those for which we had data.
Despite these limitations, several predictors were detected among African-American older adults, including transportation difficulty. It is possible that some of the predictors of 18-month life-space in white participants may become significant predictors in African Americans with longer follow-up. Some of the factors that are not significant predictors for life-space decline may be very important for any given older adult and for long-term maintenance of life-space for both racial groups.
Out findings confirm disparities in mobility and health status between older African Americans and whites at baseline, and support the hypothesis that there are racial differences in subject-specific predictors of life-space among community-dwelling older adults. Identification of such risk factors may permit the development and testing of interventions to enhance mobility and reduce racial disparities.
